. Gene expression and histological examination of which carries a deletion in pk, notochord morphogeneaim/aim embryos demonstrated that the differentiation sis is disrupted, and cell polarization is lost. After C/E, of the muscle, endoderm, and nervous system prothere is a dynamic relocalization of PCP proteins in ceeded normally (data not shown). Moreover, the notothe notochord cells with dsh localized to the lateral chords of aim/aim embryos expressed the differentiaedges of the membrane, and pk and strabismus (stbm) tion gene notochord-specific tropomyosin [7] (data not at the anterior edges. An A/P polarity is present in shown), indicating that the aim phenotype is the result the extending notochord cells and is evident by the of a morphogenetic defect, rather than a tissue differenposition of the nuclei, which in normal embryos are tiation defect. invariably found at the posterior edge of each cell. In
Both reverse transcription polymerase chain reaction In Drosophila, PCP is established and maintained by (RT-PCR) and in situ hybridization failed to detect
has not been demonstrated. Furthermore, the interaca more sensitive nested PCR protocol, we were able to tions between chordate PCP proteins in regulating C/E amplify, at very low levels, the mutant Cs pk transcript are still largely unknown. The localization of dsh in ascidand identify a premature stop codon in the 12th exon ian notochord cells was examined at 8 hpf, a stage at resulting from a frameshift due to the genomic deletion which notochord cells are actively undergoing C/E, by ( Figure 2F and data not shown) . The deletion found in expressing FLAG-tagged Ci dsh under the control of the the pk gene is predicted to result in a protein that is brachyury promoter. We found that dsh was localized truncated following the three LIM domains and might at the cell membrane, except where the cells were in not by itself create a null. However, the very low level contact with the presumptive muscle cells laterally of mutant pk transcript in aim/aim embryos ( mosaically expressing the FLAG-tagged Ci pk showed tion of pk is the first sign of A/P polarity, we examined the requirement of pk for subsequent aspects of A/P that pk was invariably localized at the anterior membrane (100%; n ϭ 87) ( Figure 4A) . Stbm, which in Dropolarity. To better visualize the nuclei, the aim line was crossed with a stable transgenic line expressing GFP sophila associates with pk during the establishment of planar cell polarity, was localized at both the anterior under the control of the Ci brachyury promoter [29] . Conclusions phase of wnt5 expression starts at the neurula stage and continues through tailbud stages and is concentrated at The defects observed in aim/aim embryos help to define the roles of pk and the PCP pathway in ascidian morphothe posterior pole. Thus, the expression pattern of Ciona wnt5 is consistent with it playing a role in both M/L and genesis. Surprisingly, the loss of pk activity is not lethal to ascidians, and gastrulation, neurulation, and meta-A/P notochord cell polarity. morphosis proceed without obvious problems. In the molecules wnt5a and wnt11 [30] . In Ciona, there appears to be a single wnt5 ortholog, and no wnt11 [31] . At the Molecular Cloning of aim gastrula and neurula stages, when C/E is taking place, Three pools of 15 wild-type or mutant tadpoles from the self-fertilization of a single heterozygous aim/ϩ adult were collected to extract wnt5 is expressed in the muscle cells [32] . A second genomic DNA for BSA experiments. AFLP was carried out using Subcellular Localization of dsh, pk, and stbm in Notochord Cells AFLP Analysis System II and AFLP Small Genome Primer Kit (Life Technologies) following the manufacturer's instruction. AFLP prodFull-length Ci-dsh was amplified from total Ci cDNA from tailbud stage with 5Ј-AGATCTGCCACCATGGATTACAAGGATGACGACGA ucts were resolved on a 6% polyacrylamide gel; linked markers were isolated from the gel, amplified again using the original AFLP primer TAAGTCGGATGAAACGAAAATAGTTTATTATCTT (dsh5ЈFLAG) and 3Ј-GCGGCCGCCTACATGACGTCAACAAAATAATCACACGG (dsh3Ј) set, and cloned into pCR II Vector (Invitrogen) for sequencing, following standard protocols [33]. Sequences of linked markers were then and used to replace Myc-Cs pk in Ci Bra::Myc-Cs pk, at BglII and NotI sites, to create Ci Bra::FLAG-Ci dsh. Full-length Ci stbm was blasted against the C. savignyi genome (http://www.broad.mit.edu/ annotation/ciona/index.html) to obtain contigs that contain these amplified from total C. intestinalis cDNA from tailbud stage embryos with 5Ј-AGATCTGCCACCATGGATTACAAGGATGACGACGATAAG markers. A translated BLAST search using the contig sequence against the GenBank protein sequence was performed to identify GACACGGACAAATTACAAGACAATGATTCA (stbm5ЈFLAG) and 3Ј-GCGGCCGCTCACACCGACGTCTCGCTCTGCATGTGCAT genes within the contigs. PCR primers covering consecutive regions of the entire Cs pk locus were used to survey both wild-type and (stbm3Ј) and used to construct Ci Bra::FLAG-Ci stbm as for dsh. For coexpression of Cs pk and Ci dsh, 50 g of each construct was aim genomic DNA by PCR and sequencing. Primers 5Ј-ATGAGTAG TCCTGCGATTTGTGGTA and 3Ј-TCTAGTTACCTGTATCGCATAT electroporated simultaneously. Dsh localization was visualized by immunohistochemistry using anti-FLAG antibody (Sigma) followed GCG identified a deletion in the last 1.8 kb region of pk in aim. We then performed 3Ј rapid amplification of cDNA ends (RACE) on wildby TRITC anti-rabbit antibody (Sigma). To generate isolated notochord cells expressing the construct, we used 20-50 g of DNA in type and aim cDNA using SMART RACE cDNA Amplification Kit (Clontech), with 5Ј-CCCCTTCCATTACCCCATCGCCCCCAACCA electroporation. (pk17) and 5Ј-CCAAACACTTCCGCAACCGGGACCGAGGTT (pk19, nested primer for mutant pk), to obtain 3Ј pk cDNA sequence and Acknowledgments identified the resulting mutation in aim cDNA.
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